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ABSTRACT : 

PROBLEM TO BE SOLVED: To implement a semiconductor device with 
enhanced 

TFT (thin film transistor) characteristics. 

SOLUTION: When manufacturing an active -matrix liquid crystal 
display, a mask is 

used to add different concentrations of an impurity to the 
LDD (light doped 

drain) region 106 of the NTFT (N-channel TFT) in a driver circuit 
and to the 

LDD region 113 of the NTFT in a pixel portion. This makes it 
possible to 

obtain a liquid crystal display having a driver circuit with 
high-speed 

operation and a highly reliable pixel portion. 
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[KB] TFTtttt©S^¥*flEgs«**3i-*-*. 

7f f-f MJ ?XffiO**SS81 

©f^SS^teKfcHT. H5-f A— [Ugg©NTFTc£>LD 
DM^g 10 6 tHSSSBCDNT FT©LDDS« 1 13t 
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B^i:$:#-r-&¥2SftgH^*5^T. WEF^-fA- 

^STFTSfL, «9BH5-f A*-|U8SJC#*n-5'> 
&< it>— ^(DN^^^;PMTFTCD<SjtS^M^I^ 

fc**nai 5*K:jR-r*7G*©»fttt. ttEaatttic 

•&*n-&'>7i< it)— gfS©N3^*;H<TFT©{gjgg 

&< it>— woNT-'rz-frmTFTcD&m&sfttiyomm 

-££n-54>&< it)— g&ON^-v^HJT FT ©igjgg 
Ml** 3 3 ra-SS±K»flESnfcH5'f^-lllSi: 

mis&tfffiEnatffitt. ?+*;m*«fc»wt. mrfB^^ 

*JHg«IH«K:*LT»jsj6aftifcy-HeiU)ti, MIB 

MEtt»flE*«««*K:»LT»J*S*lifcK« 

IB F A-HlKtr-&S n5'>ft < i t>— 3$©N?y * 

*fflT FT©wB«»«5Ftt»«igHi» iwey- hie* 

ft5W< it>— 8ScDN?r^;P^TFTWffriB<£»ft 
fl&Ky-h«ffiifi&S&^£iS:!|#8t 

IB F A-|H|8S©N^-v *JP£!T F TWMEffii&S^F 

* jus tft cDWia®jg«T^sa«o^ v 

tsHStaua, itmmt, mm&mm\zmvxm^titi 
mrnmii. m^mmm\zmvTm^ntz^\^-)im&L 

h«Si. flflE3 1 **JI'»*«*Si*^T#i«<*ftfc— 
»OfiI*T«*I«t. lWEfc«flE*tt*»*K:«L 

T FTStts ct*»iiT*ti#81. 

[»*^6] »^JS5IC*3UT. fUTEatiKJItt. ffiEtt 
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;«*fa©«J:0JE^;:i**«£?-S**#8Ell. 

*»j«-r*jBnai, ttEttKJifttfiftE£««s3 

SftiiSMt^I2lit, ttEJ«»K±lc¥i»*ji 
10 SMt^3Iii: t lWrE¥*#JiK»LT*Sftfl:4 
fT5^4Xgi. lttE*ftflS**lfci|s|»#:Jit/X^— ^ 
>^ bT F 7-f A— EH»©»ttJI iHSf|gB©?£14Jf i S 

WEiStt«o±jcy-Mftiu)tt»riEraJB6ist. 

UTSiRttKl 5*fcJR-r«7C*t«Jni-r*IB7XS 

i. 

MEHfc«K±K:E«e»J5lET*J6 8lSt. WEI*5-f 
A— Ell&Rtfl»EB*»©gttB K*t LTt»EE*fc V 
20 x^ibxa^Wfr i 5SiK:«-r*7c**asjn-r«JII9 
lit. WEK^-fA-imKSCXmEillJSSBOSttWlC 
*fLT^2CDVX^$:ffl^TM*?«JtC 1 5 ftlcSt" •Stc 

[«*fli9 3 M^qf8 tc&^-c. mmm7 T-mx-mmz 

ns 1 5«»CjR-r*7E*©**tt. 9 

1 5KtcM-r^>7c5gc7)?gSJ:t) t)itS<» WESS 1 
0XST^iD$n*l 5 8H;:Jg-rS7Eiif t> t>& 

30 [K$9il 0] H— *«±»: K^-f/t— 0tt£H*«£: 

i^MtSillgt. MEflEiBcJI&tfMES««ai 

■5*e«tK^^fi£-r^>^2X@i, D(rEtfilHW±(z¥i»#: 
Jf€r^figT-5^3Xgi. ffiE¥*#Jifc*fLTlSIMt: 
£fT5fg4Xgi. ME*Sart;;£ft;fc¥*#Ji£/^- 

->^lt f 5-r A-sBofitti tmm^om&m t 

WEett»0±»cy- F*£iftBI£^fiJc-r-5lil6Xgi. 
ME H^-fVt-lEll&OgttJiKfcfLT* 1 ©TX^Sffl 

i. sttJicsjp^nfciKrEi 5«cH-r*7c*s«te 

^£-£•531 1 ©$nJl£fT3gl8Xf§i. 
«fE«S«Bt±lcE«H£»l«-r*JB9Xai. l»EK5-f 
A-|UKS^S(JElIi*gS©SttBf"*fLTfJEE«IS'T 
7^iI/Tl«Wl:i 5*fc*t-*^**aiiiia-r*ii5i 
Olit, t»EK5^-l§lB&tfl»EH*«©iSttJi 
k:#l/Tl207X?*fflv»Tl«»i:i 5^tc«-r-5 
7c*5:^jiD-r-5m i list. isegKSsirasnfcME 

50 1 2X@i. CtS»«fT*¥i»fls*«OfP 
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[*9i©fi&B£K93] 
[0 0 0 1] 

&m u *f mm ©«/& iz mt *> . 

C0 0 0 2] fcS, *9JIMF'f>l;:*b>T¥*{t:£eB£ 

[0 0 0 3] 

[«£*©&«] ifi^F, lft»atS*#Ta*S±l=»jSE$ 
n&¥*#*K (J¥£&-f-~§£5nm8g) tfflUT* 
Ih7>v^^ (TFT) ft*JSEr*ft**»ffiBSnr 

[0 0 0 4] #J*J£. «?a*^BC*5^Ttt-7hU^ 
*SB* (WATTS H^-f /N'-IUSS (JgTF. K /\*-IUg§ 

tyzn&m&lZT F TZfemTZtAfrtfUZtlX^Z. 
[0 0 0 5] -tLT. cne.©HIS§ (Bi^^» 

^^tlT^S. HSlSfigclC&HT. 

[0 0 0 6]— K5'fn-EIKJC*5t»T, TFTtt 

t\ l3(MliS*fBJ|ifc-e*. **%gB£tt3l;:Ib 

[0 0 0 7] «±©j;plc, K7< A-l3BSt®3jS®« 
Ttt. IBBSn*TFTi:j|*Sn*»tt3ft«||]&*. ffl 
*>, H^®«CEB$n*TFTfC®^$^5^14^S 
fc*. HP'S. H**WfcKB3tt*TFTtt-€-ftK£ift 

3fe®«T-?-Offi*«l%— TS-S ' 2*1;: » 

raafciEfiSfti* K^-f/N'-lHlSSWTFTfi^-^mStJ: 
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[0008] ua»u a*©fp«*tt*ffl(,»x. n-* 

[0 0 0 9] 

10 [0 0 10] :£SIfgflJ3«, -!-«i!ig^|;§^5fcOt 
*D, AM-LCDCft**fia«ajt*iK«o#|BJtt 
£«IIK:*i;TiBt»fc*iS©TFTTt>oT#jSU ft 

[0 0 11] 

g&fttfflfrffi®i*8Btt. ^^Jl^/S^St, — *f©SS58 

< tfc— SC©N^-V^;i/^TFT©{£jgft^ij5e^i®^(r 

£ tl&'Ptz < t *> — ^©Nf 1 r *)IM T F T C0&m&7p 
»i«CtStl5 1 5^(-JSr-57C^©jg«<titSL 

[0 0 12] $&. ffll©fgBJf©;fgf£«: t |bJ— a«±(C^ 
f&^tlfc K^-f A-0Ki:H*«t**-rS¥i»<*:«B 

30 *;PJ8fiEflKtt<!:. — ^©n«ae7M«««&. ffijgS^F 

TFT©*»flET*E««*ir#sn* 1 5»k:jrr*7c 

? + *;i'fflTFT©SiS»flE^«*««fc-&Stl4 1 5& 

[0 0 13] Sfc. ffi©9S^©«jG£». RI— 3SS±C» 
fiS^nfe K5'f/t-@ESiIii*«i:**-r*¥##:*B 

to c*ht. «iEK5-fA-iai5atxmEH*ajtt. 

nfc**-M6IWIti, j»Ey-h*ft«HH»::»LT#*S 

t^HTFT^fL, MIB K5-f /N'-lsI^fC^Sns 
^ft< 1 1>— SC©N^--v^;H!T FT©BfTE(Sjgft^Fife£ 
»(K«»4. jttEy-Mfi«Bt*^bT«iEy-h«aa: 

0 *;HT F TOlt£filK7ffi«iM«B. WE**— h« 
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[0 0 14] ±IB«fig{;*3^T. mt&F^rt— 

-\-*;ug;£ft©itgW:. ffiEHijsgBcoN^-v^niTFT 

[0 0 15] ±B«fiKK:*t»T. ffiEHXtft*. 

ttiKJIt. WEaHBcJiC«bT»riES*lfc|ft*tti:, BfT 

SS jBffi^*E<»ffi« t S N TFT £ #f 

[0 0 16] Sfc. JtfBISl&Kfe^T. MEjftftMtt. 

[0017] sfc. ±iB«g£tc*5tiT. mexiKJieoT- 

©iHJ: 0 J£ t> H £ &<$m £ L T H 5 . 
[0 0 18] ifc. ±E«iSS*S-r*fcai>C!)5B«©«l 

£»jfrr**2lS£, i!ttE£IHK±l::¥i»ttjl&jgj$ 
•*-*JB3Igi. mE^fcfMNctfbTttflMtSfrSS 
4lSt, i»E»fi{fc;*nfc¥##JI*A^-=:>2fl, 

r K^'f ^-EBrosttM t t s»j*-r 

ssgsxgt. i»EettJi<o±Ky-Keiujt*»js3E-r 

516Igt, 1WEF5-1V*— l3l&©JgttJIfc*fLTSB 
l©7X?6Ii>tlRfl!il:i 5^(cJg^-^>5c**^*D 
ni7Igt, IWEieMft±K:E*&»J«-rsa5 8I 
8i. MEK5-f /X-E»3fttfimEiB*«©SttHK» 

L/rWEiH«S:-7^i7tLTSS?Wtl 5 &={;:JS-f -Stc 
SSSr^flQ-f *m9X;gt, ffiEK^-fA*— E&xtXfljE 

1 5^(w^i-r-57cm£^iJD-r-5^ i out. £#-rs 

[0 0 19] ±E»fi£tC*5^T, iEi 7 Igt 

1 5^l'ST^7C^©jRa«. Wf3Sg9I*§ 

Ofcte^d t£4#«t 

[0 0 2 0] te©^Bjco^j5g«, B— S«±KK 

n-m&£mm^£*GTz>*mwmw.(Dft-m-}3m 

i. ME&&^±tc¥^#Jf £®j£-t-£>!B3XlIt. ffi 
E¥i»flEJBt#LTilSft{bSfT3JB4lSt. WIB^S 
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ffitt«tHi3ggB©fiH£»££JBj£-r-5SS5X;gt. ME 

KM A'-HJS§©ffit!|:jf K&LTffS 1 ©TX^ffll^T 

ttSlcSSDSnfcWEl 5KtCJS-r-57£^£ffi'tt<t:^# 
*»1 ©#L3£fT5?il8Xg£. ME«yHK±K:Eff« 
9Iii. iffiK5-f /N'-lHli^&^HtrlBiii^ 
«©SttJUc»bTlttEEai*TXirfcbTaKWC 1 
io 5&tcST&7C3ii£8s}ra-r-s?iii Olgt, MEH^-f 
/X— 0ttfttfffiEH*«©JSteJI C*t L Tig 2 ©7X £ 
*J§<r>TjMW9fc l 5SiK:Jli-r*7c*6*lnir*JBi l 
iit. ffittHc^fti^tifcitrEi 5KtcJR-rs7c3g* 

ffittflS*-ti-*JI5 2©»3*fT3*l 2l8i, SttS 

cts»«tr**»#*«©fp«*jsr»*. 

[0 0 2 1] 3:7c. ±f5*rick:i5t,>T, AftEftiBcJlttB 
*^t&sm^©*lCJgf£;*n-5::t£#gfct ITU 
*. 

[0 0 2 2] 3»jfc, ±E«SEIC*(r»T, H&fESg2©-7X 
20 *fcigM83£K«fc9^j£$n5iI££«rS£bT^.5. 
[0 0 2 3] 

[*9j©3feis©»iB] ^mmmommmmzi^T, h 

A- HISS t HSfSB t £ — #J£jb£ L A M - L C D ©Igr ® 
0£^LTl^-5. &*5, ^ICT-tiK^-f A*-|5]S§£#tfi£ 
-r-5*#Ug&iLTCMOSIUg§£;f;U If TFTt 
l/Ttt^y- HljfiOT F TSwUT^S. 
h V?)V>f— h«liS^>-»y;py— K«liStLTt>J: 

30 [0 0 2 4] Hll:*^T. 1 OOliiM^ftSS 
^7XiS, ^Xf-^IE 

SXr>l/XaS) £ffl^ftfcOi^. t*©»1££ffl^-2> 

*3EJ«»t-r*<ftlMt) *tSKttTt>»b£^. V 

[0 0 2 5] 10 1 ttj&j&HT&O. CTflfelK*« 

j£iKg©*ffitLT«i&7ttt (8R3tt*=3Bl±) ^WL 
Tim«£©«fc3&W»*^T*>«fefclr». fcfc'U 

& © ^ n ± xmm \z m a. o % mmt £#-r s %tm x- <& -5 

[0 0 2 6] 102 fST*Btt UTttttfc»{fca*BtT 

£0, -€-©±tK5-f/t— TFT©S14S, HsilTFT 

osi4itas^ftl«^sn5. f lt, ffittg 
si-3Tir-hi&Mio3^Mjn, -e-©±f-y- 

50 gj t«. riE^j ©— gpx-a&O. ffi©iB^t©fiaw 
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[0 0 2 7] B 1 tw*5^T, H^-T A-TFTOfSM 
tt, NftWiTFT (J£TF* NTFTt^5) ©V 
-Xfi«10 4, FH>M10 5, LDD (5-f h 

10 7, IW:Pft*;HTFT (JKT, PTFTt 

^5) ©y-^s«io8, kk o 9&cfctf 

-TFT©LDD(B«10 6Oi (^**;HWFIrI) tt 
0. 05-0. 5/im (»SL<aO. 1-0. 3m 
m) fcJB/SSnT^S. *JI]x.T, *«K***5^TttF7 
<A-TFT(DNft^HTFT^LDDi«l 0 6 
^y-hfll 1 5 t— «M£S-e:fc*J6 (GOLDi 

[0 0 2 8] Sfc* I*TFT (::«NTFT^ 

11, 112, LDDffl«l 1 3*5ctCX^^*;PJBfiE« 
«1 14TM$tll) 9 Sfc, liTFT^LDDp^ 

113£Oit®^, K7^A-TFT(OLDDfi«10 6© 
i*TFT©LDDfi«l 1 3 «y 
-Mil 1 5£mfcSfc^*ie (LDD«jg) tv 

[0 0 2 9] XWmmWz&^T* y-h«JErt* 

EPiDS*T.5LDD««S=g-rs*igS:GOLD«jfitP¥ 

* L D D #£i£ t 
[0 0 3 0] *DAT, *5SHjjfc;fc^T«\ l^-S«±tC 
BftiZtlfzAM - LCD Kft^SftsaSl^SSSK:* 

f So 

[0 0 3 1] TFTON^^STFTCO 

ldd««io6I:b, **#Jlfc3*bTi smizmir 

z>7tm&mm2ti, *m?G9i-?\t* z.<DLDDmmzm 

10"-5X1 0' 8 atoms/cm 3 <7>»fflT#aE"r* d <t * 
ftatLT^S. K7<A-TFTOLDDjfi«©U> 
jgS^S^T F TCOL D D®«t*43ttS U >ii^C£> 2 - 

it, H 7<A-T F T^ft^^ ^^^f^l^I 

[0 0 3 2] ISTFTiDLDDS^l 1 3t 

te, KJ^/t-TFTONft^HTFTOLDDfi 
«1 0 6 tltttLTl 5*fcJR-rS7C**fi»«fciSlni 

[0033] #TFToy-h«saiK 
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[0 0 3 4] y-htll 1 5 0«fitLm ag«£fc 
[0 0 3 5] ±E*JRBt*y-h*ai 1 5<0*f 

[0 0 3 6] i 1 7tt*i»raift«R-e»o, 

20 (¥M££ttlXJI) T^^^n-5o 

[0 0 3 7] fit, 1 7lCten>^ 

27 h^— )ViflWLtt*>tl* K7-fA-TFT©y-XE« 
118, 12 0, KK >Ki»l 1 9, ^i^MI^TF 

T©y— xffiiBSfcttHU-OiBiSi 21, 12 2ffim 

30 IPfl«5»I12 4*«MStlS. 

»«-r*fc»tR^6nfca«»*Bti 2 5£, 
ta:<&ift«Ri 2 e^aiMsns. mmmm 

H2 5ai^lfii:LTi5<^ :7n— >y«|g 

-;p*HW-fcf£, l««Si 2 8a*jgj££ns. 
[0 0 3 8]'Sfc, CCT?ttffij#SiS2S*il!l2 

5, #6i(idBil2 6, H5R«ai 2 8 <tT«J5EUfc*«, 4# 

40 Bttwmmmi 1 2£&ft£i±T±^m@£T&#tfi!c, 

[0 0 3 9] ifcgtCJSDT, &TFTO±l:y- 

[0040] s 2 gra^iftK 124^3 mm&sust 1 

mmtLTte. #U-f5KII)t, T^'J;PJK, #'J7SH 
>0 BCB K>7y^nyf» «?a:<i:*ffl^5^£ 
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[0 0 4 1] SSfc, ftWItLTIJ. J£m&3.l$.ft£T 
2 6 0f^fttLTHX/t7^fc Rill 

•{fctt*®a»&ft«s^T»ris-rfttfj^. 

[0 0 4 2] H^«S 1 2 8 £ UTtt. Sifi^A 

m-l cDS-fpsT'ScoT-a&ntf i Tom\zRmznz> 
mwmmm*. K*ts!AM-LCD*fe«-rs©Traft 

[0 0 4 3] m 1 TttiO^Sffi 1 2 8 *t F U-f > 

ill 2 2£fl-bTBi3liTFT©Fl"f 1 2 t 

«£[WK:J$8i£ftT^5;&*. H3R«ffi 1 2 8 £ F U-f > 

[0 0 4 4] Sfc. C^Tte. B3gSB<Z>*.{::ffiiKS£Jg 
F^-f •$■>•?<) 
>^lHlgS3&t*tt. ^-^SSECD/h^ViT FT5-ffll/i-5^/5« 
a*L^©T?, *RJi£»eSbTTFTS#fiJE-r*C£: 
ASISL^. 20 

[0 0 4 5] &±© J; 5 AM -L CDil 
&mm<D&^GOLDmj£<DNT F T&ffiTLfc n 
*7f^<E><a<^LDD#li&©NTFT*ffli*. 

H-*«±ft»»**«*'r*TFTt, ^-^m^ro/h 

^TFTitatBfcjSDfcHI&KfcfliLT. 
[0 0 4 6] W±K>fltfig-r&2.*H^^Ct?tiT. &LT 

•5. 

[0 0 4 7] 

mmi -cKwutHio«ijs*3*EiH-r*fc«>©ff«ia 

[0 0 4 8] *r, IStLT»ttt4ft55^S 
2 0 0^fflIL, *©±fcaBett**TS#»JiS»J* 
bfc&, /^-=>^£J:-5TaHKJi2 0 1 t77-f * 
>FT-i7 (BSUfctO t*H«*»ritLfc. £©itiE 

■b, Hatttc&fi&u '&<Dmwmytxm-ewmmz& 40 

[0 0 4 9] i&i&Jl2 0 1 tLTIl (^JX-tf* 
>?X7->Wk. 9>9)VWt. *'J> r x>K. 3^>fll 

gftbfc&Jglgl (S8ft^>^;Hlt. S^^>^X^> 

\zm.^ t>-&T mm lt^sk aiicksAn 

[0 0 5 0] *V>T, 2 0 0 nmJS©8Kt3£3B!£ (Tflfi 50 
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BtfbPf-K) 2 0 1 t 5 0 nmf©^Sgafli2 0 3 
a£S*«tf*Lttl»S*ii*ttK:riyRUfc. (0 2 
(A) ) C5t*Ctf *ft*a*l2 0 3 aOTSI 

[0 0 5 1] ft*. *£;K0!iTtt#ifcK&* (7^7 

tr». T«R^^IO«fi)cf St LTIt P 

CVDj*. LPCVDSifcB^y^S^fflUSI 

[0 0 5 2] #aK3*K0l*Afc€fT 5. 

Aft. #*3te*fctt£*#©Mi+fc.fcSlMMfc, ftfcj«7t 

¥9 -3 1 2 2 6 0^*t:iB«*ftfca?l5*fflHfc. 

H4i*l::B«;iftfcSlfitt, ^*Mol«a<l:«9iAr« 

[0 0 5 3] *r. #AKS*n±ictt<i:^jMK«»j« 

U /t^-->^bTHnS5*^r-rSTX^ 2 0 4 £® 
fiTf*. #IlStl2 0 3 a £-?X^£&3B?-ffc3£5[S 

fit, IS Lt*lSi$l±l:z 7 
A»fc*JiS#J*U aftTK^fb^a^fTofc^. 5 0 0-6 
50t, 4~ 1 6mrJl<D$mm$:?T^1£ik{k-£-tt2>. Z. 

#a»«SH::«Aft:U (0 2 (B) tp\z 

^Lfe^EPw^fS]) ^tuAfowsfT-r*. **ss^jt* 

«. mmt^WTl 0 p pm<D-yir)\y^tsmm.— yir 

)vmmm*mMvtz'&, 4 5 or. 1 ^©jjjbks^bM 

S*fTtjfc«f'6 0 0*C. 1 2^FH©Sft«!lS*ff oTSS 
AffcU8A*£SM)l2 0 3 b*»J*L&. (0 2 

(B) ) 

[0 0 5 4] &*3. ^ta*K^e.^-5TXi7 2 0 4^ 

iattT*< ct-e. AHSJitftfttMrewsfeSftsct* 

B6tf5. ^HT, ■?"OSt'7X^2 0 4£ffi^T, 15 

5. tttSU ><D?g^«5 X 1 0"~ 1 X 1 0 !, atom 
s/cm' (jfiKlil X 1 0"~5X l 0" atoms/cm 1 ) 

fib. ^ijp-r^^u >rojgs«. 

t)OTB&l>. C5bTU>3&»*jDSftfc«« (fitT, 

u ^F-y^at^'S) 2 0 3 c*«Msnfe. (02 

(C) ) 

[0 0 5 5] ^t, 5 0 0-6 5 0 "C <Dgi$ag £ 2 ~ 
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i6Wrffljn** mm»<Dm&it\zm^ft»wtm <** 

5 0 — 6 0 ox:x*ftt)nz>rz£>. 5oo-65ot;©i 

mmx+tt W'^'J> ^ fpfli * * - 1 * * - 
**as«"ctt6 0 ox:, smFfiommmzw^zztiz 

JzvT-y *JMfiXfP (H2 (D) 

Sib, u >H-y««2 0 3 c c^snsu >i:±-3T 
yy^u>ysnTMSft&, :5Liy7^u>^ 10 

®J£ (U>K — :/««2 0 3 blc»JST*««) 
£*1^ 0 ZttKcfcO 2 0 3 dT*Lfcffl«Jr^sns- 
!ydr;K0»tftt2 x 1 0 1 7 atoms/cm 1 JWT (ff* Ktt 
1 x 1 0" atoms/cm 1 fitT) tz^TfiM^n^o 

[0 0 5 6] #^T% 7X^7 2 0 4^£LfcI, JgfiE 
SttftiBJHra* (*Uy'J3» iS/^-->^L 
T, F7^A'-TFTWi#12 0 5 a, 2 0 5 b, 
WTFT©^l2 0 6^MLfc o (0 3 20 

(A) ) 

[0 0 5 7] ft*, /K— TFTfccktfHSiTFT 

Sfctt3So» SriSSPLTfefi^. C©IIIiNTFT 
SfcttPTFT^KffoTfcA^U SWfcfi^Tfc 

[0 0 5 8] ^7X"7CVDSSfeB7/tyi'S 
l:J:oy-H6W!l2 0 7 S»«t5. ::<Ddr*-Me« 
12 0 7ttTFT©y— Mft»IKtLT«fi|-rsca:^ 30 
&5Sje*«T*0, IBStt5 0-2 0 0 nmtt5. * 
jgJ60BTtt7 0 nmJPO»^a*IKSrffl^*:. g£ 

[0 0 5 9] h«S«R2 0 7 K^-f 
/t-@B«) N T F T t *;P*JScfi« 2 1 0, 'BlZSM 
h + 7<A-[HlS§(DPTFT±{;l/yXhTX^2 

0 8a-c6»ltfca, 1 SJKIcJB-TStc* (**Jfiffil 
TteU» *jSJnUTK5-f A*-TFT©NTFT©fi 40 
»*^««**2 0 9 6»ritt*. (H2 (B) ) 
i5:»«^F»E«l«« 2 0 9J3»jD*nS'J>0»*tt5X 

1 0' 7 — 5 X 1 0' 8 atoms/cm' <fc&£ J; 3 KWBirrs. 
CCOff^U >0>»ffi** EeISSONT FTOLD 

[0 0 6 0] Sfc, U ><0jRjDXgtt, SfAfrgi^T? 
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44X1 0' 5 atoms/cm 2 , ftjJSflimte 8 0 kVilt 
[0 0 6 1] ^tc, US/X hVX^ 2 0 8 a-c 

\t. ^FStt*H»SfcJ4**#HaT3 0 0-7 0 0t 

oa««HT2i*msaEoii»«ia"T?+»-T?*<5^ 70 
o-i i50t::tii 8 0 ox:, 2RFPflojraf»ffla 

[0 0 6 2] £5UT«ttffcISS#7Lfc&, 
m^2 1 l&m&Ltzo (B2 (C) ) }\*? — 

zi>^S:ff ^^H5-f A— TFTOy— hE»2 12a 

(NTFTM) , H«TFTCOy— hIB^2 1 2 c 
^"T^o hiB«2 1 2 cHi*TFT^ 

©PTFT^ftSS^fc»«i2 1 2 aS^n. 
[0 0 6 3] #*1£0!|-Ctte« 2 1 2 a - c £ L 

W lis d i pJffiT** £ ittW<5 

3 0 0 nmt LfCo 

[0 0 6 4] SH^2 1 2 a — c ^7X^tl 

^tt«««2 1 4 3&*»JBKS*lfc. (H2 (D) ) £CQ{g 
*«^F*E4&««2 1 4fc*JP£;ns^Jffi%<©««, £ £ 
Tli'JXOiStfSX 10 ,7 -5X1 0 ,8 atoms/cn) s t 

iOIg«k t> *><E^ X»5 x 1 0 12 — 1 x 1 0"atoin 
s/ctn 2 T^iJD*r^>o £(DPS, jBSoStlfcl SJJelcJBTS 
7C*©««**iS*fflC0LDD««CDiBft*ftS"rSo 
[0 0 6 5] £fc. M3 (B) T^LfcX^^^^^, 

>'3>ftft0H^T , 6>fi^U R*»«ISfTtoa:V^5X 

X«©*ft*»4*«#««*iiffl[*K3et-n«At^ 

[0 0 6 6] *ffi«3tefccfc 0 l/i^X hvx^^ 

^f^o (04 (A) ) HSfffifccfc^Ttt, ft 

SI2 0 1 m^t^D l/v7 hT7^7 2 1 7 c , 2 
17d^Mt^"-5, K7-fA-TFT^NTFTf: 
43^T«\ y-MW-7X^<i:^0l/yXhTX^2 
17b^MtS. PTFTti3^TH 
tfi^7>i7£&Q UvX hTX^ 2 1 7 a^^fig-T^o 

[0 0 6 7] Sfc, **J6«|-C»4*ffi«3t*ffl^TU>? 
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[0068] c: ? i^xmmm^z^Dm^nrzUi^x b 

Z&mmiZftOo (B4 (B) ) 7*Gttffitt2 1 9-2 
2 3 £8&fin2tt*U >^ffi*ti5 X 10"-1X10 M 
atoms/cm 3 3 KlWflPTSo 

[0 0 6 9] ^OiafciOCMOSEftS^-r^N 
TFTOV-X(l«2 18. LDDSi2 2 5, 
;UJBdE»«2 2 6**H3£"rs, B!StTFTG>y — 10 

Xfl«2 2 7, K^>««2 2 8, LDDI®2 2 9 
a, 2 2 9b, ft*^Mi«2 3 0a, 2 3 0b^I^ 

n„ 

[0 0 7 0] 3lsIJC»ttT, 1 SSfcUSTT 

[0 0 7 1] £<D^, UyXh?X^2 2 4 a, 224 

2 2 5 £^j5!cT£. C0l/yXh7X^2 2 4bH C 
MOS0&<DPTFT£&£®^^£®oT^£o ^ 20 
IT, CCDUS^X h^Tsitttto^m^T 1 3SltCJS 

"T^tuS (**jfi0U"Ctt*n» (DmuzniK y-x 

««2 2 7, KU<>««2 2 8 *»dtT*. (0 4 
(C) ) ^ffMfctt, 1 x 1 0 20 -3 x 1 0 11 atoms/cm 

ffilTftt**"!? 1 - 1 0 %tC#|R^nfc> ? #^>^ffl^ 

[0 0 7 2] COXgt^J:DCMOSlHlS§^^^-r^P 
TFT©y-Xfi«2 2 7, HK>fl«2 2 8, fv 

*j\sM&mm2 2 6^ptfrr3 0 30 

[0 0 7 3] ^P>^^linXg : bK»^gl^fT5 

[0 0 7 4] ^ ^ LT^T^MftM?:ML»^fc 
l/yXh7X^ 2 2 4 a, 2 2 4 b £<, 

I/— 0 s — ^KSr/B^TX^I^—ffiS 1 8 7 m J /cm 1 CO U 

[0 0 7 5] 1 11F«I2 4 9*JgjffiT 

£o ***S«Ttt, y5X7CVDSi:J:!)»«Lftl 
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JV^mfklstcik, y — Xffi*2 3 0, 2 3 2, 2 3 3, 
>ffi«2 3 1* 2 3 4£Jg/£b;fc 0 Ctl£<£>12^ 

S«MT)5*l/fc. (0 5 (A) ) 

[0 0 7 6] C CDR#, KK>E«2 3 1ttCMOSlHl 
g§ * « fi£-r * N T F T & £ P T F T (Cft 31 <© iH^ t b 

[0 0 7 7] ^<D'&, /Vy^-y 3 >i2 3 5 
-TZ>o 1/3 >12 3 5 tLTIl Sffc&SS 

k. »ft;£<t«jM** sflSMk&*tt, sfcttctiso 

**JS«T»4 3 0 0 nmf^gftSti^7y^-y 
[0 0 7 8] **JSW-Ctta{fc3**«*»J*-r-5 

[0 0 7 9] ££>(C, fcjjOATEBKb* 

[0 0 8 0] /^v-^-v's >||2 3 SSrJgritbfcS. 
«(©/Xy>^-5/3>gl*a#?»^»*bfc. *<D±\Z 

/£b/t* ^bx, ^o±tc^mm2 3 7, 

ITOl^MtTy^-->^m\ «»*«©T 
43, 3»«!R2 3 7ttB5£«ffifcbT*5<;&>, :7D— 5V 

^ttlB bfctt») ^bT*s<. 

[0 0 8 1] ^tC, fg 3 JIMtfitRK 2 3 9 i LTBi; 1 

Wimzny?? h*-;U£^s£b, itoitjS: 
£HiPSim<i2 4 0*»j«bjfc. «SrS«tt, ^112 3 
7£, »W2 3 8 t, iUmmS2 4 0 h~?Mf&t*n 

tt*5, I6WR2 3 8J4»^fc», ]«^«rfllttKR$ 
aiMlTfillT^)J:^ e ^^bT05 (C) fc* 
Tcfc?&«iia>AM-L CD^t^o 

[0 0 8 2] Z.<D£.o\Z*m5£m\*. K-X«G>Sfc* 
=F*E*<D»iDe3ia6t±ff-oT, #0»©«Mlfcfcbfc 
NTFT©iiRtfLDDfi«©3p«ftI*t»«l/, 
«*KO«^GOLDilONTFT6'>4<it)-^ 

ifioNTFTs«*.&ia*«<tsjgfiEr-5^^ad<» 
a. 

[0 0 8 3] 06t4, AM-L C D (£>[e]g§*gi£c£>— 
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*^Jfifi»J©AM-L CDil V — X(I-9«fi!lh*5 
*f/t-|IIB8 6 0 1 . y-MB^»«H9-f/t-iaB 
(A) 6 0 7, y-h«^«fiJH5-f A-HI» (B) 6 
1 1 , T^U^ 1 ^ — vEIK6 1 2, ®^gB6 0 6 It 

[0 0 8 4] V — XH-^lftfliJK^-r/l— I3K6 0 ltt, 
if? bUz?Xj7®%&6 0 2, U^;i->:7^[pJS§6 0 3, 
/ty770K6O4, "S->^U >i5/IeIB6 0 5*«AT 

[0 0 8 5] h«-^«fi!F5<n— @& 10 

(A) 6 0 711 hl/^X^HJSSe 0 8, WOlsis 

y?®m6 o 9, /ty77@B6 i o*«*.t^s. y 

-h«^««F5-f/t-IilB (B) 6 1 lfcRSEfrftJ* 

[0086] a#mjc>4, i«»iftflE*«*-r*iain?* 

5->7 h ]si?7<#®9&6 0 2, 6 0 8©NTFTtt*5J 

i^GOLDiiSiU woii/y^mms o 3, 6 0 

9Ay77@B6 0 4, 6 1 0 , If >7 P U >^[HgS6 0 
5, I*«6O60NTFTtt, *5B9i©L DD«ifi£ 
Lfro Z<D£olz. K^M— IsJftKfe^Tfc. #[ElgS 20 
fwlEDTGOLD*ifiS/tttLDD*jgt"r-5C:<i:^a 

■ S»«T5i*tl/Tt)J;<, ft\zD->7V>{fm& 

[0 0 8 7] **««0*«<frsc:a:JCJ:-DT, H— 
SS±}:«^f^TFTt, 
TFTt&fllffilCJCUfclaiatafflbT, ft^BHrfiB* 

#L 30 

[0 0 8 8] CCTIib^^-MTFT^l 
tr>fc«**L&a*. *58flttTFTiiBl:§l«a<Iffl 

[0 0 8 9] **««<0ff«XSt|Se'5i:, AiK 

«&TFT<D«tt» jBftte^Kigtttt 

[0 0 9 0] ±KfP«IStt£oT«ri6bfc?Stt»»4, 

fta»i:inB*»©#ttxtt#«©i» (etT, 40 
[0091] ti^iftiHiifTatfxy^xii (x«) 

-5E^ffi£bT {110} H*Wr-5^£S«|g-C* 
WM\zmmi>fzf£M, {110} Hfc#jSt-£l§!#rSL« 
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[0 0 9 2] Sfc, *aiAM^O#^a^SLT 

[0 0 9 3] «t*, ttflft^^feWSftft^oaiifttt 

te. TCharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5, pp. 751-758, 1988J fctBW 
Ztlfc rpianar boundary j ~eafe£ 0 
[0 0 9 4] ±ElftX»wJ;nH TS«tt*fcf45R»«[ 

&m-3o hps, ttaei?-T*os:*«6*^UT©»ft* 

[0 0 9 5] ttllilSjltt (tSABlcStt&M) W <1 1 
0> «n?*5«^ {2 11} SitfeimE 3©#/St8[ 

[0 0 9 6] *HiBA*«**Jffi«**JfiLT#te»K 

(9 0%g(±, *^WtIt4 9 5 *«S3CD 
*fJES&», IPS {2 11} 5Rfi3K[*T?*SZ:t36t*O^L 
fc. 

[0097] — oojfeffiSora^»£S*nfcJBfifit#^ 

{iii} sic^-r^^^^r^^^ t-rzt* 
0=70.5° op^t-r sco^fiSS^ch^^ciii^^nT 

[0 0 9 8] *«ltMOiSAKS»Ka t eattHLJrfe 
^TPS-r^^S&^#^^^^f'^70.5 o 
TliLT^O, ClCDfellS^tt {2 1 1 } 

[0 0 9 9] ft*, 0 = 38. 9 ° <BB#Ktt2 9 <2*f/E3& 

[oioo] ^(Dai^isjKffH. ra— s^teo^as 

PflKLj5>»J*Sft&^ IPS, *^Jfifi»J**jSfiLT»fc 
»»»a#Ktt®*te^«EBS {110} t*oT^5j5^ 

[0 10 1] d^»«&tea*ifi (iEW^tteft^cr)* 
I^ftJ;<S^U^^t^lT^5o HPS, 
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[0 10 2] £ bCl. 7 0 0-1 lSOtil^ 

*fc»4yy*U>yiSfc:*fcS) tCJ:oT^S*i^(C 

[0103] co^HSBcoattm^xtrv**^ <ei 

ectron Spin Resonance : ESR) tCck tf 
5x 10' 7 spins/cm 1 J^T (£?£L<14 3 x 10' 7 spins/cm 3 

[0 10 4] £t±CD*A^, **Jfiffil**Jfi*r5Cl«i:"e 

#6nfcttaRa*«t4»ftewR^»fttt»3&**»» 20 

[0 10 5] (TFTC0*Sl4#tttH-rSfiI^) 
Mtf^SLfcTFTH MOSFETCEit^l^ 
teSSLfc. *aJKA**Hff LfcTFT (fib, ffittJI 
0>ffltJPtt3 0 nnu y-HfiaiROIRJPttl 0 0 nm) 

[0 10 6] (1) 7>fyf>yttli {*>/-*7W)ft 

St**, Nft^HTFm^Pft*;HTFTt 30 
t>fC60~100mV/decade (ftS»(Ctt60—85mV/decade ) 

(2) TFT<D»fpaflE(7)J&«tfe*«*S»*»»flE 
(Mfe) Nft*;HTFTT* 200~650cmWs 
(ttSWKtt 300-500cmVVs ) , Pft*JHTFT 

T100-300cmVVs (ft^fftdte 1 50-200cm I /Vs) <hA 

(3) TFT©li*E©}iafcaSLt^lttE (V 

JHTFTTH.5-0.5 V<fc/h£l>. 40 

[0107] sK±<om\z. M&rmnfzT,^ yT-ys/ft 
[0108] (iHiss^tttrig-r^a^) **ss#i 
ttCMOsaurrttS'f wt-^H»s*»sl;u >^tt 
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Kft : 9g 

TFT©y- Mfe»IR<BlftJP : 30nm&tf50nn] 
TFT^y-hfi (^ir^JkB) : 0.6/im 
[0 10 9] C©U>^3j->lx-^tJ:oTfBfiH«R 
SM^&IS*. fk*«[T»l GHz 

HIRlCL S I IMSSCOTEGCO— 

fc. -t<D«** MftlMtO«JP30nin, Hfi 0.6 
Mim WtE5V» ftS5 0SO5/7M/WBB 
K;fc^TlMPJSi£S:i 0 0MHz©lli*/^xtfS5n 
fc. 

[0 110] £UKB«&U >{fi/\s — 9&&tfz/7 hU 
zs7s9<Dltt&tbtl'r—&\&+ **S£#J©TFT**MOS 
FETKEHW*. *L<tt#Jrr*ttaB 

[0 111] [«fi«9 2] *5ttM»ra4, *«mfc*5 

TH7HRflt5. 
[0 112] JWfrWfctt, *^#*&tt#*5fc®J«*tK: 
iseHflSfflS (BIT* U-lf-eftfttff-K) Sffl^ 

^>o u-if-»afb>4a£«K*^tsx H/7*m<, 

e^p B 1^jffiS-rscii*«-t?#Sfc«>W3E!|-e*S. U— If 
-Oi/XtlTXeCl, ArF, KrF^ffl^;/t 
;t^l/-if-4>A r tf-«<oa«*iBU— !f— 
3tt*3tx*^TU— tf— ^Srffl^TRHW-rs. ft*, U 
-If-^afbcO^fr (I— tf-li-AOJgtt, U-lf- 

[0 113] S-T, S«7 0 1 JcK{t">U3>«7 0 2 

7 (a) ) soot:, i WfracDBi7Kaixso», 

Lfco (0 7 (B) ) 
[0 1 14] **lfi«t*«g«l tftttoT^S^[J4, 
«JK^*£fl§^ U-if-HSft^SrfToTV^ 

[0 115] £t*<DlS»4IIJ6«l K«£*tf» *IHK^ 
(0TFT<&**£#S££#T?€r*. fc£U Xffittll 

[0 116] [*SSCT3] **Jfi«T?f4, ^SS^Jlt'43 

B(0««(O^L, HSlffl<7)aHRat4H7RL,/ci:l^ 

[0 117] ftflcttKtt, #»K^*«^lBaftt#BB 
¥7 - 1 3 0 6 5 2 *§4>« (Mm&Vtm^ 0 8/32 

9, 6 4 4^*nto fcE*snfcftti5*ffl^^. m^m 
iztzmtsnrz&wm, »«^e(EJi-r**ttE7c* (ft* 
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[0118] S -T. ££801 U 3 >gt 8 0 2 

ciiMSTi o p pm©— ^ yjP^trBlft— *r)l 

(18 (A) ) 

[0 119] 50 0t, 1 ^rB8©aft*5SlS© 

5 0 0~6 5 0tT4~ 1 2^P^©^^SSrff 
*Sfi»Ji*I&8 0 5£Jgj£Lfc. (08 (B) ) £ 5 L 
T#6nfclB»«a*it8 0 5 tt#*K«nfcl* 10 
#bfc. *K5S*OTFT©«J«fc»*fc«>C»4, &M 

(DjLmitmmm 1 tc^x.^s^„ 

[0120] *&tt09©*lj£tt£;K0! 1-2©1> 

[0121] CftttOT4 ] *5£0J 1 fc* 

«6, A*-lelB8©{g«©#-7*U H3S8B©JSiBcJBtt 

[0 12 2] CiTH 4>fr< tfe7 0 0~1100'C 20 
g£©»f&te£WT*£«a«!KST&»3. E^Sfi9 0 

t'-r-5fcJ6CS«(3/t^-- >^LT^^#:S 9 0 2, 
9 0 3^MLfc. tLT, *1#I9 0 2. 9 0 3$ 

Yt&tt3£3RBi£ 7 0 nm©JP£T^fi!cb;'c < , (0 9 

(A) ) 

[0 12 3] *UT. Any> (ftSWfcfcWft*) 30 

^Sr-g-tJ^HM^T^SSrff-Dfc. **JS^J-C« 9 5 
0"C, 3 O^tlfc. ft, MaS««7 0 0- 1 1 0 0 

■c©igH-ess?-rn«<fc<, fflSBsrafc 1 o^~s^ra 
© wvm&T ft HA t> . 

[0 12 4] ^©iSSm. **«S«©*#Ttt^»*JI 9 

0 5. 9 o 6 iy-hi«9 o 4 ZKDftn-cmmtm 
•/fiieiaati* y— Me«Bi9 o 7*«»riE*nfc. (0 9 

(B) ) iifc. Any>3?ffl5lT©ffi{t©jaST. y— 
hi8l9 0 4i¥S#l9 0 2. 9 0 3IC**n** 

b. &ft*K:|$S-rs 

[0 12 5] H±©IiT^«*nty- HftftR9 0 

7 «. ¥m&m 905. 9 0 6 ty- f 

[0126] &i3, *£&0!l©#tj$tt£ft0!l 1 ~ 3 ©V> 
[0 12 7] C£ffi09 5) **M0iiT?tt, £16011 • 
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[0128] mmm 1 fc&u-ni, u >7c**a«wc 

[0 12 9] S-f, *B«l©IgK:fEoTBI3 (A) 
©#cSs£#fc. 3 0 OtfclllJIftLfcft 

[0130] d©=fc^irbT, m.mz&z>®M7tmc>fe. 

*E£tf«T#4. *SIfg^©TFT©«J5££#5fcS!>t;: 
tt. .^©Igte^SStaj 1 KftAfcTA^. 
[0 13 1] &*5, **SS0il©«fi£t4Slig^J 1 ~4©U> 

[0 13 2] C*5SM 6 D ITT© 
£93«« 1 2 5 tCftx.T, ^«14^*-rs^K^ C/5 
^i'VXi'tfcW) 3 0 l5ffl^fc«[C3HT01 0 
Jc^T. ^©«iRHttn«*»6©>l6***ia:t)»c, « 

[0133] sr. &2<Dmmmmm 

FT^Ip^'^VXi? 3 0 1 fc»jfc-r*. SB2©JI 

[0 13 4] J^T. ^yJW 3 0 1 ±(C3I^J 
1 t|Wl«C^/1^^ffifr«t 0S?-ft^«3 0 2 £^fi£f 

•s. ^yi/^x^ 3 0 1 \t&&&me>Tmnmttj: 

9, »^ta*«3 0 2«««f«*©R«{*:t3Cc*. fc 

*5, ^77^-77? 3 0 1 «H^S(4^bT*3<*\ 7 

[0 13 5] *LT. ^-Piii^mSi KH>11©3 
3 0 2 *(*±bfc«, *«»IBBI*»J«-r*. -tea. 

3 0 4^Mt5. C©^3JgraitfiliW3 0 4tt. ^7 
7^7X^3 0 1 tlfli3 0 3 i©rafC*b-5)->3 

[0 13 6] «tt^SmH«K^&^:-&B3lt««3 0 3 

Sr^fiKTS. I»»ll3 0 3Ai, «jf^»©±g|5® 
Sift*. 

[0 13 7] ^Oi5&«it5Iit-. +#&«JS 
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[0 13 8] £fc, **«5«Ttt. */^*ftfc«kSlfc 

[0139] ^mmvmmt^mm i ~ s 

[0 14 0] BMS0B7) **Jg0dTtt, JW*«&iir* 

-T. MI4 0 1 ^fftl4 0 2CDT»^R»6n, 
*##I4 0 2±\zy— hEiU4 0 3*«R»6tlTU 
5 B ^Wc&^Tte, ftfiji 4 0 1 OSStiEt*. y-h 
E«4 0 3©»««fc0j£<"rs. 4 0 4BKK>t 
8L 4 0 5ttV — *KI8* 4 0 6tt«M»Ji, 4 0 7111 

&*s, i*M4 0 9tt«i-esi& 
fBi»{t<D;fc«K mmmm 407, 40 8 , 41011 

[0 14 1] mi lfc#«-r«»fBDB£Bll 2fc 

^kU^Co g| 1 2 ©fif^ttH 1 1 tH-Ot>0*ffl 20 

t*5<o ^^^m^5 oit, mmms 0 

2£, H*««4 0 7T*j££:faT^S. 

[0142] *^js«tt. *M«i*«^^y— h*a 

Bl 2 ^SE^JlT^brcf^S^ffi^ 
[0143] *^JfiflajC0*fi!ctt*Jfi«l 1 - 6 CO^ 30 

[0144] (*SS#J 8 ] *2HSWTtt, SiS6#J 1 
Lfcft£«XgT««±K:TFT*»J«U HESfCAM- 
L C D £f£K Lfcfc^fc^TKWT*. 

[0 14 5] ^Jfiffill HS£^H5 (C) £>ttjBa*f§€>n 
fzbs B&«&2 4 0±tCiS^]M^:8 OnmOJPSKJgfiK 

891*tt <*tffltt«) , EftRSJBfR Lit 

(A, ->-;M* (»±») Sffl^TTFT«fiESftfei 40 

[0 14 6] &*5, -fe^Vy^SrJiJt-rS&a&COX^ 

-im&KicjSDTR#ntf.&i>. fox, *f^w> 

fl^TO A M - L C D v (CX^— tf" < T fciz^ 

[0 14 7] ^H, J^±^cfc-3tcLTf^^U^AM-L 
CD<7}^S£0 1 3 l:gf„ Bl 1 3 \Ztt &o\Z7 2 ^ 
4 7T h U £XSlfi£#ftS«<fca*»faU Ctl^S 50 
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»4*«i o o o±\zm^nrcmm^i 001, 
003 ^#*r^o 

[0148] je**«H5-f /^-Htti 002, m^n 
ap^^x-mui o o 3 tt^-ft-en**!* i 030, 

fS 1 0 4 0 (Ccfc^TM^gB 10 0 1 KSHKSftT^ 
-5. K^-fA— EJKi 0 0 2, 1 0 0 3I1CMO 

s\nimx^\zm^nx^^o 
[0149] mm&i o o i (off crt^3taE«3W»jBK* 
n, Mrttif m o 4 o**»«*hT^5. ^s«s 
1030, m^m 1040 o^n«ifi«f ^a, m^t f 

T 1 0 1 0*s»ftant^5. HiiSlTFT 1 0 1 ooy 

- h*saj£xii 1030 izmmzn, y-xni^i 

mm 1 0 6 0, ffi^S 1 0 7 0 W^tlTI/^. 

[0 15 0] »rft««i o 8 onsSiSi: i tomkp 

o o i oiij^ms 1060 z>ttfamm*t:$> o , m 
ants* *#i?i«am^»ric*nfc**^«toT«ft«» 

[0 15 1] T2t4 :/^HJ£*»«fflcDS*fc:ttF 
PC 1 0 3 Id^fiBfflASB^'l 0 0 Sl^Otttt'on, 
K5-f A-IsiBSt^«UJ*SB^S»tt-r5|Bi»l 0 0 
7, 1 0 0 8«^lW^o tl^^ff -^cojasie] 

[0 15 2] ±IB*Jfi«tctoT^«Snfc«||*^S 

t^T^^o CT^tf, 1998, SID, "Characteristics and 
Driving Scheme of Polymer-Stabilized Monostable FL 
CD Exhibiting Fast Response Time and High Contrast 

Ratio with Gray-Scale Capability" by H. Furue et 
al.-*\ 1997, SID DIGEST, 841, "A Ful 1-Color Thresh 
oldless Ant i ferroelectric LCD Exhibiting Wide View 
ing Angle with Fast Response Time" by T. Yoshida e 
t al.^, 1996, J. Mater. Chem. 6(4), 671-673, n Thr 
esholdless ant i ferroelectric i ty in liquid crystals 

and its application to displays" byS. Inui et al. 
4\ *H4#fFfg5594569 ^fcBB*Snfc*S*ffl^-5 d 

[0 15 3] SSI:, *HJfi«9Ttt«fl^SBSWf3 
[0 1 5 4] **Jfiflfltt*J6«l 1 -KD^TtKD 



( 13 

23 

mmmt *> e * tcm^t?^^ c ^piait* %>* 

[0 15 5] C£ittftll 0] **M«T»4> *«3891* 

[0 156] 014f:7^r^^vF'J^XSELf^ 

[0 15 7] HHIiT^f^^VhU^XSELT^ 
X^KOIilKBITfeS. 1 1 tt*S««**LT45 
0, ^-CO^ffl^^X^^^S F^-f A*»|hISS1 2, Yy5 
lRjfflHIF5< A— El&l 3)J«Rlt6nT^5o Sfc, St 10 
Sil«ll«)*I*B, ^yffflTFTM, 
>U- 1 5, 1 6, WtSEL^l 7 £ 

X-f yf»TFT 1 4£X:fr|R]{t*H6l 8a (* 
fcB18b) , Y^lRjfi-^J»2 0a (Sfctt2 Ob, 2 0 
c) tf*8Mfc;5tt*. «»HIPfflTFTl 6^tt, 

9 a, 1 9b>W8ittSft£>. 

[0 15 8] *^5g^|C0Z^^^^ThU^X^EL^ 

i«»iflK^</t— 0»i 3i:fflir^n5TFT©ta3a« 

GOLD#ifiT!*?K X<7fiTFT14^iW]U 20 
fflTFTl 6<0TFT«i6d*LDD*i6£&oT^*. 

[0159] @1 5 (A) tt*H«?8S:ffl^fcEL^ 
glOlIitSI), HI 5 (A) t'fet^T, 4 0 10 
4 0 11 tt®*fi8, 4 0 12 te V-X«fl![ F ^ 
-f/\ # — 40 1 3«y-hil8ffliJF7-f A-BKT* 
0, ^n-?n<7) F5-f A*— @KteKS4 0 1 4-4 0 1 

6^itfpc4 o 1 7»cM«3, ^««s^£«tt<*n 

[0 16 0] u(0<h^ 4>&< i&liSiffi, »*L<tt 
F 5>f A-EI»atXiB*«eH tT J: 5 K LT# 6 30 

0 0 0, is—V>tftt (/\W>if%t£*>\t*5) 7 00 
0, (I2©y-U>^) 7 0 0 ia*KttSn 

[0 16 1] Sfc, HI 5 (B) WiSiOELi* 

««©»fS#iia"e*o, s«4 oio, TM4 o 2 1 

©±l:H5</t-@8fflTFT (at, ^^Itlinft 
*;i/£!T F T £ p ft*;HT F T SSa^&to-fr&C M 
OS|3K*H*UT^«» 8 ) 4 0 2 2&^a^g|5fflTF 
T4 0 2 3 «SU CC7?aEL*^©tSSS!H!t 
STFTfc^tBSLTl^. ) ^fiSc£tlT^£ 0 40 
[0 16 2] *l$Snit F5-fn-|§I»JBTFT4 0 
2 2, IB*8BfflTFT4 0 2 3tlKUTfflUSCi*«T 

[0 16 3] *HI891*:flJ^T F^-Y A— ElteJHTFT 
4 0 2 2, iii^a5ffiTFT4 0 2 3 Ifeb, Wig 

tt»-r&*HMiie«« (?afc«) 4 0 2 6^±tCilj* 
SCfflTFT4 0 2 30h>-f>tt«WI:»«r*a« 
^111^^1*114 0 2 7 391«ttHt 
tlTH »ft-f >y>Ai*fWXiOft*« (IT 
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^ut, b*««40 2 7 

$g«iM4 0 2 8 £Jg6£U lj^SS4 0 

2 7±fcHPgP^^^-r^o 

[0 16 4] EL14 0 2 9 *Jg^"T*. ELI 

4 0 2 9li»»OEL#» (jETLSAJi, IE?L*i^B, 

[0 16 5] **S§#ITte, H-7X^^^tl 
fSl:iDELIS»ftt«. ytK-TX^^W 

m) £%? — y zmfrttitiztt, efejgTfe 

[0 16 6] EL!4 0 2 9^MUc^, *(D±\Z& 
!4 0 3 0 ^Mt§o il4 0 3 0 tEL!4 0 2 9 

SSb^o fi£oT, I$nELl4 0 2 9 iii4 0 

3 0^Ii«tl)^ ELl4 0 2 9 ^^ffitt5i^ 
TJgfiKU ^Mt^^T|ll4 0 3 0 &M!&TZ>£ 

[0167] &*3, **«fi«l7?«|»ffi 4 0 3 0 «h LT, 
L i F (yyitVFOJ*) MtA 1 (TVUS-^/O fit 

<Dmmmm*m^z. *#«K:«ELji4 o 2 9±tc^ 

ftttl nmf^)L i F (7yft'Jf!>A) fit^^A 
U ^0±fl 3 0 0 nmjf(D7;^-^Al^Mt 

fc&^o f lti!4 0 3 0114 0 3 1 TjS 

\z^xmm4 0 1 6 izmwtzn&o se^4 0 1 6\$m 

i4 0 3 0 H3f^O«JE*#ASfc«)©«S«j!i&»T* 
0, «ftt^-7hSS4 0 3 2^LTFPC4 0 1 

7{zmmtsnz> 0 

[0168] 4031 \z^ntzmmz^x^m4 o 
3 o tm^4 o 1 6 i*«a»tc»itt-r-5fc»^, am 

iM4 0 2 6&tf*6ttK4 0 2 8C3>^^7 h*-;U 

x*y3 L >#m mmmMmzi>j?s7 h*-)i<DMf&m 

tl68K4 0 2 8OX7^>W <ELJI»j5fc«KOBiP 

9$C7)^J&P#) fZ^J&LT&ttkf&t^ «5»Bt4 0 

2 8 *Xv/5=->^-TSIK^. JBmtfiSbSI^ 0 2 6 £"Tr — 
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mx^y^>^fLTh^K CCQi§^ JBffl&SMIt4 0 

2 6 £teiHK4 o 2 8**Bi;«B»«-c»ntf, 

[0 16 9] u Oct ^ I: ITM^ nt E L $f OSS 
£BoT, /t7^->3>l6 0 0 3, 5fe«#6 0 0 

[0 17 0] S&fcl, EL^fiBSHtTiiJCbT, # 
A-»6 0 0 0 £S1£4 0 1 0<Dp$M\Zis—V >{ftt& 

mvzn, £ b^v—u >y«7 o o oo^fliKttses 

W (g2 0y-U>^) 7 0 0 1 «^Wo 10 

[0 17 1] £Och^, £<Z>3teSM*6 0 0 4tt, 
»6 0 0 0^g^1-^fcie)OS*SiJi:LTt>«itgf 
*«S6 0 0 4tL,Tlt PVC tf— ;i^^n5-f 
F) . XjR+v'Wm, ->Un->*IB, PVB (tfUtf 

[0 17 2] *jfc* **«6 0 0 4C0*HX^-it-^ 

^wsirrfecfct^. ccDch^, *^-u— *b ao&af 20 

^^^^^Itl, X^— tt-i^t'KStt^fefc 

[0 17 3] X^--*t-£t£W::i§£\ /^u/>"<— >3 
>BI6 0 0 3ttX^-U— JE£«ftT*;i£3&*T#*. 
/^v-^-v-a >«ttt*J^, X^— i±-ffi£ig 

[0 17 4] *A-tf6 0 0 0 tLTH #^X 

7J^-^Af, 7r>UXi, FRP (F i b e 
rglass— Reinforced Plastic 
s) PVF (#U fr-jry-l H) :7^;i.A, 30 

JI/7^;^^l^^i^T^^c ft** 0 0 

4tLTPVB*EVASfflW«^ t+^mOy^ 

[0 17 5] ffiU EL*W6©»*^ Ofc0>ttlt 

[0 17 6] Sfc, S23&4 0 1 6tt->-U >^*f 7 0 0 

o*5<fctf*t**f 7 o o i iSiS4 o i o t^wpasa-p 40 

TFPC4 0 1 7 K«»ttfc»l*Sn*. ft*3, ilCIT 
teIBI£4 0 1 6 K-^TBlipJLfca*, ffiO!B^4 0 1 
4, 4 0 1 5 fc^KLTS'— U >^«7 0 0 0*5«fctf 
*»«7 0 0 1 OT£51oTF PC 4 0 1 7 KttaWfc: 

[0177] ft*, *H8BWItt*Hfi«l 1 - 7 co^-rnco 

[0 17 8] (^SS^J 1 0] $i^0J««OMOSF 

SWrwfflli5Ci:t)Plffi-C»5. BP'S, ¥S^Ie]Sg±tC 50 
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R»fflAM-LCD3W*J«$nfc = ^*ifi©if£W#« 
■ Sr *^-T & £ <fc t> "IfiET * . 

[0 17 9] «rE***liIttttS I MOX, Sm 

art-Cut (S0ITECa<7>S»ia») , ELTRAN 

(*ty>»adttoa»SW) fti:©SOI«fi±l: 

[0 18 0] ft*, **JK0(**MT*K*fcoT, * 
[0 18 1] r*S£#Jl 1] *«*M**J6UT*JSlc* 

Cr-f^^H) ^ffl^S^lt^TSS. IPS. fn^ 

[0 18 2] fOMlfK^LTH fc^*** 
^, tV*)),** 1 ?* ^ny X ^^- (U7ffl*fc»47 

^xyw) , *-tty->3>, ^-x^u*, 
-ttieo— m&m 1 6, hi 7&^0 i st-^-To 

[0 18 3] 016 (A) Un-Vi-)VU>\iD--?T+ 
£0, *#2 0 0 L PH£A;£/952 0 0 2, SS«2 0 
0 3, *-#-F2 0 0 4mZ<StS. **W*lB«A* 
S52 0 0 2, SE^gE 2 0 0 3 ^cDfftcafi #fH»lU8Sfc 
jgfflT* 

[0 18 4] 016 (B) tetf^-^^T&O, 
2 10 1. £jRSB 2 10 2. A*8B 2103, «f£ 
X-Y y^2 1 0 4. A7f'J-2 10 5, 2 1 0 

6^^^tJo *5B9iS*S«2 1 0 2^*3)ffi©«^ffl 

[0 18 5] 016 (C) ^/H^n>ejL-^ 
-h'J^/tfa-^) T*0, *#2 2 0 L 
2 2 0 2, §^g&2 2 0 3, I^Z<7f2 2 0 4, S 
^S&2 2 0 5^£^tf e *S89§tt**BB2 2 0 5 

[0 18 6] 016 (D) ti^-^Hf^xyKT 
0 , 2 3 0 1, 2 3 0 2, 7- AgB 230 

3^5r^^o *«W»4«*»2 3 0 2^^^ffi^){i#fiJ 

[0 1 8 7] 01 6 (E) fiynif^ASiaeUfclBe 

0 , 2 4 0 1, 2 4 0 2, X tf— ^SB 2 4 0 

3, EW2 4 0 4, S^X<7f 2 4 0 5f^ 

igtial Versatile Disc), CD 
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[0 18 8] 0 16 (F) Hry^W^7T»0, * 
tf2 5 0 1, *3S»2 5 0 2, Slia$2 5 0 3, «fl£* 
<7f 2 5 0 4, S^SB <B*b&^) ^Sr^tVo *H 

asw*as«2 5 o 2 j p"t<DM<Dm^mffl\Bi$&\zmm'T 

[01891017 (A) ti^D>h^^ p D> ? x^^- 
T£> 0 , fiitgt2 601, X^U->260 2^^:^ 

tr. **98tta»*ii2 6 o i ©— «e#u*-rs*ifc« 

^gB2 8 o 8-* j t<Dt&<Dm*mmm&\zmm'9r*zi: 

10 

[0190] 017 (B) aU7iynyx^^-T* 
0 , 2 7 0 1, &#tSB 2702, ^7-270 
3, X2MJ->2 7 0 4«£*tr. *fgHjJte&j&g® 2 

7 0 2 0-»SijSt5»ft*S8I2 8 0 8 

[0 19 1] H17 (C) ft H17 (A) $lZ£ 

0 17 (B) *\Z$>tfZ>i§LttmW2 6 0 1, 2 7 0 20 
#jfi<D— «**LfcH-e»*. SWgl2 6 0 1, 2 7 
0 2 tt, 3tjE3tt** 2801, = 7-2 8 0 2, 280 
4-2 8 0 6, y-f i7P< yi?* 5—2 8 0 3, ^JX 20 
A 2 8 0 7, MiSgi2 8 0 8, &*§M«2 8 0 
9, «»36¥*2 8 1 0T?*«£tl*. «»3t** 2 8 

«5ST»-3Tt>cfcV>. 017 (C) ^tC&^T^ 

A, I Ry^)l^m<D^^mfX^^o 

[0 19 2] 017 (D) te, 0 17 (C) *PIZ 

:fcfrt£JfciK#¥»2 8 0 1 ©J»ffi<Z>— #J£*LfcHTS 30 

#*JE0!ITW\ 3tiS3t^2 8 0 1 H U7U5?^ 
-2811, 3tiR 2812, 1/ >X*T K2813, 2 

8 1 4, «3t*** ; P2 8 1 5, mytU>X2 8 1 6T 
«j5£2*l£ 0 017 (D) fcSbfc3t*3t**tt 

-«T*t>T»twK**ns:^. ytmx^mz 
a^, tiL^m&mm-r&y 4 i rz7^;ua^cd^ 

[0 19 3] fcfcb, 01 7 KSLfc^D^xi^-K: 

W20^LT^&<^o 
[ 0 1 9 4 ] 0 1 8 (A) tt*«r«aST» 0 , **2 9 

0 1 , 5??ttJ;*j«B2 9 0 2, =^PXil^2 9 0 3, 

SB 2 9 0 4, m^7,^y^2 9 0 5, 7>5^2 9 0 6 



*«S59i£*J»lH*fK2 9 0 2, **A*« 

2 9 0 3, 3E^SB 2 9 0 4 ^©ffi<Bfi^*J»0»l£» 

[0 1 9 5] 01 8 (B) B«W»jR (iffl) T» 
r) , 3 0 0 1, 3002, 3003, IBfttt 

*3 0 0 4, gf^X-f7f 3 0 0 5, 7>rt3 0 0 6 
^£^tfo #5S9!tt^Sa5 3 0 0 2, 3 0 0 3^^<75te 

[0 1 9 6] 01 8 (C) Br>fX^KT»D, 

3 10 1, 3£»#3 10 2, %**ffi3 1 0 3^£^tr e 

**w»4a«»3 1 o 3\zmm?z>^£&T~%z> 0 
ajo^>r xzfu^c \tmz±mmitvrzm^\z^xmm 

9 , MftlO^ >^K± (We 3 0 -f >^£t±) <0 
[0 19 7] BUtOSH::, *B*W<D*««feHtt«»T 

[0 19 8] 

ra«OM] *S^Sffl^SC<i:(C«J:0, AM-L 
*«IIBt«i;fcIiiaHiBfflUT, K^K»«#£i6StrMB 

[0 1] AM-LCD«Iiil^m 

[0 2] AM - L CD<Z)f£SD:g£*T0o 

[0 3 ] AM - LCD (BffsKXSSiSTH. 

[0 4] AM-LCD^fiII^m 

[0 5] AM-LCD <Z>fP»XS&*"r0. 

[0 6] am-lcd ©gsiBa^tm 

[0 7] AM-LCDOMlg^m 

[0 8] AM-LCD 0>fPSXfi£*-r 0. 

[0 9 ] AM - L C D<OfP8lXaS:*"rBI. 

[01 0] AM-LCD(7)M^^Sm 

[011] B*»<0-hB*ift*«-rig. 
[012] H*«<Bitf B*ffi*«?-B. 

[01 3] AM-LCD^I^itic 
[014] ELA*;MpJ&BIo 

[015] el /**)u±mmR.zftftm&* 

[016] tf«8®-«S^fH. 

[017] *^«b<d-«s*th. 

[018] m^«§§^-^J^^T0 o 
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